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Abstract
The DAMA/LIBRA experiment, running at the Gran Sasso National Laboratory of the I.N.F.N. in Italy, has a sensitive
mass of about 250 kg highly radiopure NaI(Tl). It is mainly devoted to the investigation of Dark Matter (DM) particles
in the Galactic halo by exploiting the model independent DM annual modulation signature. The present DAMA/LIBRA
experiment and the former DAMA/NaI (the ﬁrst generation experiment with an exposed mass of about 100 kg) have
released so far results corresponding to a total exposure of 1.17 ton × yr over 13 annual cycles. They provide a model
independent evidence of the presence of DM particles in the galactic halo at 8.9 σ C.L.. The obtained results are shortly
summarized and the future perspectives of the experiment addressed.
c© 2011 Elsevier BV. Selection and/or peer-review under responsibility of the organizing committee for TIPP 2011.
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1. Introduction
The DAMA project is an observatory for rare processes located deep underground at the Gran Sasso
National Laboratory of the I.N.F.N.. It is based on the development and use of low background scintillators.
Themain experimental set-ups are: i) DAMA/NaI ( 100 kg of highly radiopureNaI(Tl)) that took data for 7
annual cycles and completed its data taking in July 2002 [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12]; ii) DAMA/LXe,
 6.5 kg liquid Kr-free Xenon enriched either in 129Xe or in 136Xe [13]; iii) DAMA/R&D, a facility dedi-
cated to tests of prototypes and experiments developing and using various kinds of low background crystal
scintillators to investigate various rare processes [14]; iv) DAMA/Ge, where sample measurements are car-
ried out and where dedicated measurements on rare events are performed [15]; v) the second generation
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DAMA/LIBRA set-up,  250 kg highly radiopure NaI(Tl) [16, 17, 18, 19] mainly devoted to the investiga-
tion of the presence of Dark Matter particles in the Galactic halo. Utilizing the low background features of
these set-ups, many rare processes have been studied.
The main apparatus, DAMA/LIBRA, is investigating the presence of Dark Matter (DM) particles in the
galactic halo by exploiting the model independent DM annual modulation signature.
In fact, as a consequence of its annual revolution around the Sun, which is moving in the Galaxy traveling
with respect to the Local Standard of Rest towards the star Vega near the constellation of Hercules, the Earth
should be crossed by a larger ﬂux of DarkMatter particles around∼2 June (when the Earth orbital velocity is
summed to the one of the solar system with respect to the Galaxy) and by a smaller one around∼2 December
(when the two velocities are subtracted). Thus, this signature has a diﬀerent origin and peculiarities than
the seasons on the Earth and than eﬀects correlated with seasons (consider the expected value of the phase
as well as the other requirements listed below). This DM annual modulation signature is very distinctive
since the eﬀect induced by DM particles must simultaneously satisfy all the following requirements: (1) the
rate must contain a component modulated according to a cosine function; (2) with one year period; (3) with
a phase that peaks roughly around ∼ 2nd June; (4) this modulation must be present only in a well-deﬁned
low energy range, where DM particles can induce signals; (5) it must be present only in those events where
just a single detector, among all the available ones in the used set-up, actually “ﬁres” (single-hit events),
since the probability that DM particles experience multiple interactions is negligible; (6) the modulation
amplitude in the region of maximal sensitivity has to be <∼7% in case of usually adopted halo distributions,
but it may be signiﬁcantly larger in case of some particular scenarios such as e.g. those in refs. [20, 21].
Only systematic eﬀects or side reactions able to simultaneously fulﬁll all the six requirements given above
and to account for the whole observed modulation amplitude might mimic this DM signature; no one has
been found or suggested by anyone over more than a decade. Thus, no other eﬀect investigated so far in
the ﬁeld of rare processes oﬀers a so stringent and unambiguous signature. This oﬀers an eﬃcient model
independent signature, able to test a large number of DM candidates, a large interval of cross sections and
of halo densities.
At present status of technology it is the only model independent signature available in direct Dark Matter
investigation that can be eﬀectively exploited.
It is worth noting that the corollary questions related to the exact nature of the DM particle(s) (detected
by means of the DM annual modulation signature) and to the astrophysical, nuclear and particle physics
scenarios require subsequent model dependent corollary analyses, as those performed e.g. in refs. [4, 5, 6,
7, 8, 9, 10, 11]. On the other hand, one should stress that it does not exist any approach in direct and indirect
DM searches which can oﬀer information on the nature of the candidate in a model independent way, that
is without assuming any astrophysical, nuclear and particle physics scenario.
The DAMA/LIBRA data released so far correspond to six annual cycles for an exposure of 0.87 ton×yr
[17, 18]. Considering these data together with those previously collected by DAMA/NaI over 7 annual
cycles (0.29 ton×yr), the total exposure collected over 13 annual cycles is 1.17 ton×yr; this is orders of
magnitude larger than the exposures typically collected in the ﬁeld.
2. DAMA/LIBRA results
The DAMA/NaI set up and its performances are described in ref.[1, 3, 4, 5], while the DAMA/LIBRA
set-up and its performances are described in ref. [16, 18]. The sensitive part of the DAMA/LIBRA set-
up is made of 25 highly radiopure NaI(Tl) crystal scintillators placed in a 5-rows by 5-columns matrix;
each crystal is coupled (through two 10 cm long highly radiopure quartz light guides, which also act
as optical windows being directly coupled to the bare crystal) to two low background photomultipliers
working in coincidence at single photoelectron level. The detectors are placed inside a sealed copper box
ﬂushed with HP nitrogen and surrounded by a low background and massive shield made of Cu/Pb/Cd-
foils/polyethylene/paraﬃn; moreover, about 1 m concrete (made from the Gran Sasso rock material) almost
fully surrounds (mostly outside the barrack) this passive shield, acting as a further neutron moderator. The
installation has a 3-levels sealing system which excludes the detectors from environmental air. The whole
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Fig. 1. The residual rate of the single-hit scintillation events, measured by DAMA/NaI over seven and by DAMA/LIBRA over six
annual cycles in the (2 – 6) keV energy interval as a function of the time [4, 5, 17, 18]. The zero of the time scale is January 1st of
the ﬁrst year of data taking. The experimental points present the errors as vertical bars and the associated time bin width as horizontal
bars. The superimposed curve is A cosω(t− t0) with period T = 2πω = 1 yr, phase t0 = 152.5 day (June 2nd) and modulation amplitude,
A, equal to the central value obtained by best ﬁt over the whole data: cumulative exposure is 1.17 ton × yr. The dashed vertical lines
correspond to the maximum expected for the DM signal (June 2nd), while the dotted vertical lines correspond to the minimum. See
Refs. [17, 18], refs therein and text.
installation is air-conditioned and the temperature is continuously monitored and recorded. The detectors’
responses range from 5.5 to 7.5 photoelectrons/keV. Energy calibrations with X-rays/γ sources are regularly
carried out (every  10 days) down to few keV in the same conditions as the production runs. The energy
threshold used in the data analysis is 2 keV (electron equivalent).
Several analyses on the model-independent DM annual modulation signature have been performed (see
Refs. [16, 17, 18] and references therein); here just few arguments are mentioned. In particular, Fig. 1
shows the time behaviour of the experimental residual rates of the single-hit scintillation events collected
by DAMA/NaI and by DAMA/LIBRA in the (2–6) keV energy interval [17, 18]. The superimposed curve
is the cosinusoidal function: A cosω(t − t0) with a period T = 2πω = 1 yr, with a phase t0 = 152.5 day
(June 2nd), and modulation amplitude, A, obtained by best ﬁt over the 13 annual cycles. The hypothesis of
absence of modulation in the data can be discarded [17, 18]. When the period and the phase are released in
the ﬁt, values well compatible with those expected for a DM particle induced eﬀect are obtained [18]; e.g.,
in the cumulative (2–6) keV energy interval: A = (0.0116 ± 0.0013) cpd/kg/keV, T = (0.999 ± 0.002) yr
and t0 = (146 ± 7) day. Summarizing, the analysis of the single-hit residual rate favours the presence of a
modulated cosine-like behaviour with proper features at 8.9 σ C.L.[18].
The same data of Fig.1 have also been investigated by a Fourier analysis, obtaining a clear peak cor-
responding to a period of 1 year [18]; this analysis in other energy regions shows instead only aliasing
peaks. Moreover, while in the (2–6) keV single-hit residuals a clear modulation is present, it is absent at
energies just above [18]. In particular, in order to verify absence of annual modulation in other energy re-
gions and, thus, to also verify the absence of any signiﬁcant backgroundmodulation, the energy distribution
measured during the data taking periods in energy regions not of interest for DM detection has also been
investigated. In fact, the background in the lowest energy region is essentially due to “Compton” electrons,
X-rays and/or Auger electrons, muon induced events, etc., which are strictly correlated with the events in
the higher energy part of the spectrum; thus, if a modulation detected in the lowest energy region would be
due to a modulation of the background (rather than to a signal), an equal or larger modulation in the higher
energy regions should be present. The data analyses have allowed to exclude the presence of a background
modulation in the whole energy spectrum at a level much lower than the eﬀect found in the lowest energy
region for the single-hit scintillation events [18]. A further relevant investigation has been done by applying
the same hardware and software procedures, used to acquire and to analyse the single-hit residual rate, to
the multiple-hits scintillation events in which more than one detector “ﬁres”.
In fact, since the probability that a DM particle interacts in more than one detector is negligible, a













Fig. 2. Experimental residual rates over the six DAMA/LIBRA annual cycles for single-hit events (open circles) (class of events to
which DM events belong) and for multiple-hit events (ﬁlled triangles) (class of events to which DM events do not belong). They have
been obtained by considering for each class of events the data as collected in a single annual cycle and by using in both cases the same
identical hardware and the same identical software procedures. The initial time of the ﬁgure is taken on August 7th. The experimental
points present the errors as vertical bars and the associated time bin width as horizontal bars. See text and Refs. [17, 18].
DM signal can be present just in the single-hit residual rate. Thus, this allows the study of the background
behaviour in the same energy interval of the observed positive eﬀect. The result of the analysis is reported in
Fig. 2 which shows the residual rate – averaged over the six DAMA/LIBRA annual cycles – of the single-hit
events; it is also shown the residual rates of the multiple-hits events, in the same considered energy interval.
A clearmodulation is present in the single-hit events, while the ﬁtted modulation amplitudes for themultiple-
hits residual rate are well compatible with zero [18]. Similar results were previously obtained also for the
DAMA/NaI case [5]. Thus, again evidence of annual modulation with proper features, as required by the
DM annual modulation signature, is present in the single-hit residual rate (events class to which the DM
particle induced events belong), while it is absent in the multiple-hits residual rate (event class to which only
background events belong). Since the same identical hardware and the same identical software procedures
have been used to analyse the two classes of events, the obtained result oﬀers an additional strong support
for the presence of a DM particle component in the galactic halo further excluding any side eﬀect either
from hardware or from software procedures or from background.
The annual modulation present at low energy has also been analyzed by depicting the diﬀerential modu-
lation amplitudes, S m, as a function of the energy; the S m is the modulation amplitude of the modulated part
of the signal obtained by maximum likelihood method over the data, considering T = 1 yr and t0 = 152.5
day. The S m values are reported as function of the energy in Fig. 3. It can be inferred that a positive signal
is present in the (2–6) keV energy interval, while S m values compatible with zero are present just above; in
particular, the S m values in the (6–20) keV energy interval have random ﬂuctuations around zero with χ2
equal to 27.5 for 28 degrees of freedom. It has been also veriﬁed that the measured modulation amplitudes
are statistically well distributed in all the crystals, in all the annual cycles and energy bins; these and other
discussions can be found in ref. [18].
The data have also been analyzed by releasing the assumption of a phase t0 = 152.5 day in the maximum
likelihood procedure. In this case alternatively the signal has been written as: S 0 + S m cosω(t − t0) +
Zm sinω(t − t0) = S 0 + Ym cosω(t − t∗). Obviously, for signals induced by DM particles one would expect:
i) Zm ∼ 0 (because of the orthogonality between the cosine and the sine functions); ii) S m  Ym; iii) t∗ 
t0 = 152.5 day. In fact, these conditions hold for most of the dark halo models; however, it is worth noting
that slight diﬀerences in the phase could be expected in case of possible contributions from non-thermalized
DM components, such as e.g. the SagDEG stream [7] and the caustics [22]. The 2σ contours in the plane
(S m, Zm) for the (2–6) keV and (6–14) keV energy intervals and those in the plane (Ym, t∗) are reported in
Fig. 4 [18]. The best ﬁt values for the (2–6) keV energy interval are (1σ errors): S m = (0.0111 ± 0.0013)
cpd/kg/keV; Zm = −(0.0004 ± 0.0014) cpd/kg/keV; Ym = (0.0111 ± 0.0013) cpd/kg/keV; t∗ = (150.5 ±
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Fig. 3. Energy distribution of the modulation amplitudes S m for the total cumulative exposure 1.17 ton×yr. The energy bin is 0.5 keV.
A clear modulation is present in the lowest energy region, while S m values compatible with zero are present just above. In fact, the S m
values in the (6–20) keV energy interval have random ﬂuctuations around zero with χ2 equal to 27.5 for 28 degrees of freedom. See
Refs. [17, 18].
7.0) day; while for the (6–14) keV energy interval (given for comparison) are: S m = −(0.0001 ± 0.0008)
cpd/kg/keV; Zm = (0.0002 ± 0.0005) cpd/kg/keV; Ym = −(0.0001 ± 0.0008) cpd/kg/keV and t∗ obviously
not determined. These results conﬁrm those achieved by other kinds of analyses. In particular, a modulation
amplitude is present in the lower energy intervals and the period and the phase agree with those expected
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Fig. 4. 2σ contours in the plane (S m , Zm) (left) and in the plane (Ym, t∗) (right) for the (2–6) keV and (6–14) keV energy intervals. The
contours have been obtained by the maximum likelihood method, considering the cumulative exposure of 1.17 ton × yr. A modulation
amplitude is present in the lower energy intervals and the phase agrees with that expected for DM induced signals.
Both the data of DAMA/LIBRA and of DAMA/NaI fulﬁl all the requirements of the DM annual modu-
lation signature.
Sometimes naive statements were put forwards as the fact that in nature several phenomena may show
some kind of periodicity. It is worth noting that the point is whether they might mimic the annual modulation
signature in DAMA/LIBRA (and former DAMA/NaI), i.e. whether they might be not only quantitatively
able to account for the observedmodulation amplitude but also able to simultaneously satisfy all the require-
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ments of the DM annual modulation signature; the same is also for side reactions.
Table 1. Summary of the results obtained by investigating possible sources of systematics or side processes [16, 17, 18, 23, 24, 25,
26]. None able to give a modulation amplitude diﬀerent from zero has been found; thus cautious upper limits (90% C.L.) on the
possible contributions to the measured modulation amplitude have been calculated and are shown here for the six annual cycles of
DAMA/LIBRA as done before for the seven annual cycles of DAMA/NaI [4, 5].
Source Main comment Cautious upper limit
(90%C.L.)
Sealed Cu Box in
Radon HP Nitrogen atmosphere, < 2.5 × 10−6 cpd/kg/keV
3-level of sealing
Temperature Air conditioning < 10−4 cpd/kg/keV
+ huge heat capacity
Noise Eﬃcient rejection < 10−4 cpd/kg/keV
Energy scale Routine < 1 − 2 × 10−4 cpd/kg/keV
+ intrinsic calibrations
Eﬃciencies Regularly measured < 10−4 cpd/kg/keV
No modulation above 6 keV;
no modulation in the (2 – 6) keV
Background multiple-hit events; < 10−4 cpd/kg/keV
this limit includes all possible
sources of background
Side reactions From muon ﬂux variation < 3 × 10−5 cpd/kg/keV
measured by MACRO
In addition: no eﬀect can mimic the signature
Careful investigations on absence of any signiﬁcant systematics or side reaction able to account for the
measured modulation amplitude and to simultaneously satisfy all the requirements of the signature have
been quantitatively carried out (see e.g. ref. [4, 5, 17, 23, 24, 25, 26], refs therein). No systematics or
side reactions able to mimic the signature (that is, able to account for the measured modulation amplitude
and simultaneously satisfy all the requirements of the signature) has been found or suggested by anyone
over more than a decade. In Table 1 cautious upper limits (90% C.L.) on the possible contributions to the
DAMA/LIBRA measured modulation amplitude have been estimated [17].
Some naive statements about an hypothetical eﬀect discussed in this Conference are shortly commented
in the following. In particular we discuss here the case of muons as possible source of systematic eﬀect
in the DAMA set-up’s; such incorrect arguments have been considered to push an NaI experiment inside
IceCube in the southern hemisphere. A 2% yearly variation of the very high energy muons surviving the
3600 m.w.e. rock of the Gran Sasso mountain has ﬁrstly been measured years ago by MACRO with a phase
around middle of July [27], ﬁtting the data of several years; in the last years, other measurements have
been reported by LVD, quoting a lower amplitude (about 1.5%) and a phase, when considering the data of
several years all together, equal to (5 July ± 15 days) [28], and by Borexino, almost for the same period,
quoting a phase of (7 July ± 6 days), still considering the data taken in various years all together [29]; more
recently, the Borexino collaboration presented a modiﬁed phase evaluation on the same set of data, (29 June
± 6 days), with a still lower modulation amplitude, about 1.3% [30]. The ﬂux variation of the high energy
muons is attributed to the variation of the temperature in the outer atmosphere, and its phase changes each
year depending on the weather condition. Such variation has no impact on the DAMA annual modulation
results [17, 18] and refs therein; we summarize here some arguments:
• a muon ﬂux variation cannot mimic the DM annual modulation signature since it would induce vari-
ation in the whole energy spectrum and in the multiple-hits events; these variations have not been
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Fig. 5. Single-hit event rate as a function of the energy, expected from the muon intensity distribution measured at Gran Sasso and
the Gran Sasso rock overburden map, for diﬀerent sets of DAMA/LIBRA crystals. Case a): average contribution of the 10 upper and
lower crystals in the 5x5 matrix. Case b): average contribution of the remaining 15 crystals. Case c) average contribution of the 9 inner
crystals.
observed by DAMA.
• the ultra-low background NaI(Tl) exposed surface of DAMA/LIBRA is about 0.15 m2 (and smaller
in the former DAMA/NaI); thus the muon ﬂux in the  250 kg DAMA/LIBRA set-up is about 2.5
muons/day over the whole energy spectrum. In addition, the impinging muons give mainly multiple-
hits events. To have an idea of the order of magnitude of such a contribution, we show in Fig. 5 the
single-hit event rate expected in DAMA/LIBRA considering the measured muon intensity distribution
and the Gran Sasso overburdenmap; one can infer that the muons contribution to the DAMA observed
annual modulation signal is negligible.
• the phase measured by DAMA is well diﬀerent from the muon phase measured at LNGS; in fact, the
values quoted by MACRO, LVD and Borexino experiments for the muon phase have to be regarded
as mean values of the muon phases among the analyzed years and the quoted associated errors are
not due simply to statistical ﬂuctuation of the data, but rather to the variations of the muon phase in
the diﬀerent years; the phase of the DAMA observed eﬀect has instead a stable value in the diﬀerent
years and is 5.7 (5.9, 4.7) σ far from the LVD (Borexino, ﬁrst and recently modiﬁed evaluations,
respectively) “mean” phases of muons (7.1 σ far from the MACRO one). In particular, considering
the seasonal weather condition in Gran Sasso, it is quite impossible that the maximum temperature of
the outer atmosphere (on which the μ ﬂux variation is dependent) is observed e.g. in the middle of
June, which is still 3σ far away from the DAMA phase.
• any contribution correlated to muons coming from the decay or the de-excitation or whatever else
(with mean-life τ) of hypothetical cosmogenic product (even exotic) – even assuming unlikely that it
might produce only events at low energy, only single-hit events and no sizeable eﬀect in the multiple-
hits counting rate – cannot give rise to any side process. In fact, such process would be quantitatively
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negligible [17]; in addition its phase – as it can be easily derived – would be (much) larger than that of
the muons, and therefore well diﬀerent from the one measured by the DAMA experiments (26 May ±
7 days) and expected by the DM annual modulation signature ( June 2nd).
• ﬁnally, as discussed, e.g., in [17, 25, 26], any appreciable contribution from neutrons produced by the
muons in interactions with the rock (as well as of other origins) can be quantitatively excluded; in
addition it also would fail some of the requirements of the DM annual modulation signature.
Moreover, let us ﬁnally brieﬂy mention the case of ref. [31]; in this paper many wrong statements and
many wrong arguments have been carried out, such e.g.: i) only some part of a note of St. Gobain is
cited, without mentioning other parts that contradict the hypothesis of the author; ii) sentences of the au-
thor about DAMA/LIBRA data, results and analysis; iii) the diﬀerence time proﬁle of scintillation events
and phosphorescence events not considered; iv) calculation about the muon energy deposition in NaI(Tl)
detectors; v) calculation of the contribution of the 40K decay in DAMA/LIBRA; vi) to support some spec-
ulations the author cites wrong arguments appeared in a paper of another author; vii) etc.. However, con-
sidering the discussion in this Conference we will restrict us to comment just the naive suggestion that
delayed phosphorescent pulses induced by the muons interaction in the NaI(Tl) crystals might produce
events in the low energy region and account for DAMA observed eﬀect. Let us comment that as men-
tioned above the μ ﬂux in DAMA/LIBRA is about 2.5 μ/day; thus, the total (in energy and including
multiple-hits events) muon modulation amplitude in DAMA/LIBRA is about 0.0375 /day. As shown be-
fore the single-hit modulation amplitude measured in DAMA/LIBRA in the 2-6 keV single-hit events, is:
S m(2 − 6keV) × ΔE × M ∼ 10−2cpd/kg/keV × 4keV × 250kg ∼ 10 counts/day. Thus, the number of μ is
too low to explain the DAMA observed amplitude; to have the correct modulation amplitude each μ should
produce about 270 (∼ 10 counts/day / (0.0375 /day)) single-hit correlated events in the 2-6 keV energy
range in a relatively short period (hours, days?). Such hypothesis would imply a dramatic consequences for
NaI(Tl) at sea level, precluding its use in nuclear and particle physics (which is not the case). In addition
one must consider that: i) phosphorescence pulses (as afterglows) are spare events with very short time
decay (10 ns); they appear as ”isolated” uncorrelated spikes. Scintillation events are, instead, the sum of
correlated photoelectrons (phe) following the time distribution of Poissonian events with mean time equal
to the scintillation decay time (∼240 ns). Considering the high light output of DAMA NaI(Tl) detectors
(5.5-7.5 phe/keV), the number of phe produced for events above 2 keV allows the discrimination of the
scintillation events from the spike pulses [16] (information of pulse proﬁle is recorded in DAMA/LIBRA).
The noise rejection procedure described in details in [16] eliminates these events; thus they are not present
in the data; ii) because of the poissonian ﬂuctuation on the number of μ, no statistically-signiﬁcant eﬀect
can be produced by events correlated with μ’s and the ﬂuctuation of their expected modulation amplitude
would be 15 times larger than the measured one; iii) as discussed above the phase of the DAMA signal is
inconsistent with the mean phases of the muon variation; iv) etc. Thus, the naive suggestion regarding any
hypothetical contribution from delayed phosphorescent pulses induced by muons can be safely rejected.
In conclusion, DAMA/LIBRA has conﬁrmed the presence of an annual modulation satisfying all the re-
quirements of the DM annual modulation signature, as previously pointed out by DAMA/NaI; in particular,
the evidence for the presence of DM particles in the galactic halo is cumulatively supported at 8.9 σ C.L..
The obtainedmodel independent evidence is compatible with a wide set of scenarios regarding the nature
of the DM candidate and related astrophysical, nuclear and particle physics. A few scenarios and parameters
(of the many possible) are discussed as examples in Refs. [2, 4, 5, 6, 7, 8, 9, 10, 11] and in Appendix A of
Ref. [17]. Further large literature is available on the topics [32]; other possibilities are open. Here we just
recall the recent paper [33] where the DAMA/NaI and DAMA/LIBRA results, which fulﬁll all the many
peculiarities of the model independent Dark Matter annual modulation signature, are examined under the
particular hypothesis of a light-mass Dark Matter candidate particle interacting with the detectors nuclei by
coherent elastic process; comparison with some recent possible positive hint [34] is also given there and in
ref. [35].
It is worth noting that no other experiment exists, whose result can be directly compared in a model-
independent way with those by DAMA/NaI and DAMA/LIBRA. Moreover, concerning those activities
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claiming for some model dependent exclusion under some set of largely arbitrary assumptions (see for
example discussions in [4, 5, 17, 36, 37]) and generally using marginal exposure, it is worth noting that often
important critical points exist in some of their experimental aspects (energy threshold, energy scale, multiple
selection procedures, disuniformity of the detectors response, absence of suitable periodical calibrations in
the same running conditions and in the claimed low energy region, stabilities, etc.); in addition existing
experimental and theoretical uncertainties are not considered [38]. Generally, the implications of the DAMA
model-independent results are quoted in an incorrect, partial and no-updated way.
Finally, as regards the indirect detection searches, let us note that no direct model-independent compar-
ison can be performed between the results obtained in direct and indirect activities, since it does not exist a
biunivocal correspondence between the observables in the two kinds of experiments. Anyhow, if possible
excesses in the positron to electron ﬂux ratio and in the γ rays ﬂux with respect to an assumed simulation of
the hypothesized background contribution, which is expected from standard sources, might be interpreted
in terms of Dark Matter (but huge and still unjustiﬁed boost factor and new interaction types are required),
this would also be not in conﬂict with the eﬀect observed by DAMA experiments.
3. Upgrades and perspectives
A ﬁrst upgrade of the DAMA/LIBRA set-up was performed in September 2008. One detector was
recovered by replacing a broken PMT and a new optimization of some PMTs and HVs was done. The
transient digitizers were replaced with new ones, having better performances and a new DAQ with optical
read-out was installed.
A further and more important upgrade has been performed in the end of 2010. In fact, considering the
relevance to lower the software energy threshold of the experiment, in order to improve its performance
and its sensitivity and to allow also deeper corollary investigation on the nature of the DM candidate par-
ticle(s) and on the various related astrophysical, nuclear and particle physics scenarios, the replacement of
all the PMTs with new ones with higher quantum eﬃciency has been realized. Since January 2011 the
DAMA/LIBRA experiment is again in data taking in the new conﬁguration.
In the future, DAMA/LIBRA will also continue to study several other rare processes [19] as was done
by the DAMA/NaI apparatus [12].
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